Ketamine-related expression of glutamatergic postsynaptic density genes: possible implications in psychosis.
Systemic administration of ketamine, a non-competitive antagonist of the N-methyl-d-aspartate receptor (NMDA-R), produces a condition of NMDA-R hypofunction, which is considered one of the putative molecular mechanisms involved in psychosis. In this study, we evaluated the effect of ketamine on glutamatergic markers of the postsynaptic density (PSD), a pivotal site for dopamine-glutamate interaction. We assessed gene expression of Homer1a, alpha and betaCaMKII, and dopamine transporter (DAT) by two different doses of ketamine. These genes were chosen because of their impact on signal transduction and dopamine-glutamate interplay in postsynaptic density. Moreover, Homer1a is modulated by antipsychotics and represents a candidate gene for schizophrenia. Male Sprague-Dawley rats were injected with saline, 12mg/kg ketamine or 50mg/kg ketamine, and sacrificed 90 minutes after injections. In situ hybridization histochemistry was used to quantitate the rate of gene expression in rat forebrain. Homer1a was induced by 50mg/kg ketamine in ventral striatum and by both 50 and 12mg/kg ketamine in nucleus accumbens, whereas gene expression was not affected in dorsal striatum. alphaCaMKII was increased by 12mg/kg ketamine against saline in almost all subregions assessed. betaCaMKII was not affected by ketamine. DAT was increased by both doses of ketamine in the ventro-tegmental area and substantia nigra pars compacta. We suggest that these changes may represent molecular adaptations to the perturbation in glutamatergic transmission induced by ketamine blockade of NMDA receptors and may be implicated in molecular alterations occurring in schizophrenia.